WELDING

PURPOSE

7o evaluate cach contestant's preparation for
cmployment and 1o recognize ourstinding
students for excellence and professionualism in the
ficld of welding,

First, refer to General Regulations, Page 9.

CLOTHING REQUIREMENT

Official SKIllsUSA khaki work shirt and pans,
black or brown leather work shoes, and safety
alasses with side shields or goggles. (Prescription
glasses can be used only if they are equipped with
side shiclds. [ not, they must be covered with
goggles.) To purchase official work clothes,
contact Midwest ‘Trophy Manutacturing Co. Inc. by
calling 1-800-324-3996 or order online at

waw wnrmrecoanition.conmy/skillsusa/.

Note: Contestants must wear their official contest
clothing to the contest ortentation mecting.

ELGBILITY

Open to active SkillsUSA members enrolled in
programs with welding as the occupational
objecrive.

EQUIPMENT AND MATERIALS:
L. Supplicd by the technical conmitree:
A All necessary welding equipment and
materials
b, All instructions and procedure sheets with
drawings

2. Supplied by the contestunt:

a4 Hearing and/or car protection

b, Welding helmet with appropriate filter
plate/lens and protective cover plate/lens
in « Hip or slide front. Auto darkening
shiclds are permissible

¢. Spare spatter and filter lenses/plates for
are welding helmet and oxyacetylene
goggles

. Pocket caleulator

¢, Lead pencil and/or ballpoint pen

£, Soup stone with holder

o, Scribe with magnet

h. Combination square set

i 10-foot (3.1 meters) steel tape measure

i Filler weld gauge

k. 16-ounce (.45 kilogram) ball peen
hammer

I, Center punch

m. 10-inch (254 millimeters) vise grips

n.  G-inch (152 millimeters) side cutting pliers
or diagonal cutting plicrs

o.  6-inch (152 millimeters) needle nose pliers

p.  Chipping hammer with or without wire
brush

(. Sunless steel wire brush

r.o One-page, typewritien résumc

SCOPE OF THE CONTEST

The scope of the contest is defined by industry
stundards as identified by the Alabama Power Co.,
American Welding Society. Emmert Welding and
Manufacturing Co. Inc.. Hoburt Institute of
Welding ‘Technology, Honeywell Engines and
Systems, ITW Hobart Brothers Co., Lincoln Electric
Co.. Linweld Inc.. Miller Electric Manufacturing Co.
Inc., Salt River Project. Smith Equipment Co.,
Welding Education and Consulting and Eugene G,
Hornberger LLC. All drawings, welding symbols
and welding terms conform to the fatest edition of
the American Welding Socicty (AWS) standards.

Knowledge Performance

The contest will include a written knowledge
exam that assesses the practical knowledge of
welding, including satety, measurement and blue
print reading.

Skill Performance

The skill performuance assessment includes the
completion of a steel project and a demonstration
ol the ability to weld an aluminum or stainless
steel project in various positions using a variety of
filler merals. Contestants will be involved in a
series of sttions testing vavious aspects of
welding.

Contest Guidelines

I, Contestants must correctly use the welding
cquipment during the contest. The contest
chairman and contest coordinator may stop a
contestant at any section of the contest if they
deem a contestant’s manner to be hazardous
to cither themselves or others. Such stoppage
shall disquality the participant for that section
of the contest. If the contestant is warned u
second time, he or she will be disqualified as
(o contest participant.

While the contest is in progress, there shall be
no communication berween the contestants or
berween the contestants and anyone else,

I~
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exceept as direcred by ajudge. contest
coordinaror or conrest chair,

Time limits will be estublished on the contest
procedure sheers for all segments of the test.
Evaluation of the complered project will be
judged visually. Nondestructive and/or
destructive tests may be used to complete the
project evaluation.

Welding and cutting operation instructions
will be specified in drawings and procedure
sheets provided to the contestunts,

Welding equipment used in the contest may
he obrained from w varicety of manufacturers
and may include tansformers, rectifiers
and/or inverters,

Filler metals will be compatible with the
metals being welded and will be detailed on
the contest procedure sheet. Tnstructions to
the contestunts will detine more specitically
the filler metals that may be used.

Welds will be evaluared visually utilizing
rating svstem s established by the SKillsUSA
rechnical committee. Nondestructive and/or
desuctive tests may be used to complete the
project evaluation.

Final judging of the welded projects will be
evaluated according to the difficulty of the
assigned task and by atilizing the following
visual inspection criteria: dimensional
accuracy, including distortion: conformity to
drawing requirements, including
determination of whether all welds have been
complered and whether the finished welds
conform to the required size and contour; and
visual examination of the welds for eracks,
undereut, overlap, crater fill, spatter, are
strikes, porosity, convexity and reinforcement.

Standards and Competencies

W 1.0 — Identify safety standards on a test with a score of
at least 75 percent and demonstrate safety and health
practices of welders in accordance to ANSI 249
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Demonstrate proper use and inspection ot
cquipment used for protection of personnel
Model proper work area operation
Demonstrate proper use and inspection of
cuipment used for ventilation
Demonstrate proper Hot Zone operation
Demonstiate proper working in confined
spaces

Imderstand precautionary labeling

Model proper use and inspection of
equipment used lfor cach required welding
or thermal cutting process
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W 2.0 — Demonstrate an understanding of practical
measurement with a test score of at least 75 percent

2.1
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Identify basic meral-working tools used in
medsuring

Use visual measuring tools to accuracy of
1064 of an inch

Employ the components of a combination
Squre set

Use layout and marking tools as required
Determine wire feed speed as indicared on
drawing

W 3.0 — Read and interpret blueprints with a test score of
at least 75 percent

3.0
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3.4
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Apply information tound in the information
block of the drawing

Read and understand three-dimensional
drawings

Identify the basic views used in blueprints
including assembly. detail and fit-up
drawings

Identity common types of lines,
abbreviations and symbols in accordance
with national drawing standards (ANSI)
Identity basic welding symbols und
components of a svmbol (such as arrow,
reference line, tail, size or length) in
accordance with the current national
welding symbol standard AWS A 2.4 current
edition

W 4.0 — Produce welds using a Shielded Metal Arc Welding
(SMAW) process to AWS QC10 standards

+.1
4.2

+.0

4.7

Demonstrate safety procedures for SMAW
Demonstrate ability to correctly set up
SMAW power sources, related welding
cquipment and do basic process and
cquipment troubleshooting

Correctly identity base metal prior to
welding

Serup and shut down equipment for
welding of carbon steel and/or stainless
steel

Select correct type of filler metal size of
clectrode bused on carbon steel and/or
stainless steel plate (l4-inch to V2-inch
thickness)

Prepare carbon steel and/or stainless steel
for welding

Start. stop and restut stringer beads on
carbon steel and/or stainless steel in the
Mat, horizontal, vertical up and down and
overhead positions

Weld o pad with i multiple-pass weld on
carbon steel and stainless steel plate in the
flat, horizontal, vertical up and down and
overhead positions
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Weld a lap joint with a single-pass, filiet
weld on carbon steel and stainless stec]
sheet/plate in flut, horizontal, verticad up
and down and overhead positions

Weld o lap joint with a multiple-pass, fillet
weld on curbon steel and stainless steel
plate in the flat, horizontal, vertical up and
down and overhead positions

Weld a T-joint with a single-pass, filler weld
on carbon steel and stainless steel

sheet plate in the flat, horizontal, vertical
up and down and overhead positions
Weld a T-joint with a multiple-pass, fillet
weld on carbon steel and stainless stecl
plate in the flac horizontal, vertical up and
down and overhead position

Weld a butt joint with a single-puss, square
groove weld on carbon steel and stainless
steel sheet/plate in the flat, horizontal,
vertical up and down and overhead
positions '

Weld a butt joint with a partial joint
penetration, single pass, double V-groove
weld on carbon steel and stainless steel
plate in the flat, horizontal, vertical up and
down and overhead positions

Weld o butt joint with a multiple-pass, V-
groove weld on carbon steel and stainless
steel plate in the flat horizontal, vertical up
and down and overhead positions

Weld a butt joint with complete joint
penetration, multiple pass, double groove
weld on carbon steel and stainless stecl
plate in the flat, horizontal, vertical up and
down and overhead positions

Weld 2- to 8-inch diameter, schedules 40 o
S0 carbon steel and stainless steel pipe,
single/multiple-puss V-groove weld in the
2G.5G and 6G positions

Lay outoweld, cut and prepare coupons for
evaluation

Test the prepared coupon

W 5.0 — Produce welds using a Gas Metal Arc Welding
(GMAW) process to AWS QC10 standards
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Demonstrate correct safety procedures for
GMAW

Demonstrate ability to correctly set up
GMAW power sources, related welding
cquipment and do buasic process and
cquipment rroubleshooting

Correctly identity base metal prior 1o
welding

Sctup and shut down equipment for short
circuiting, globular, spray and pulsed
vansfer welding of carbon steel, stainless
steel and/or aluminum

N
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Select correct type of tiller metal size of
clectrode, type of shiclding gas, wire feed
speed und voltage based on carbon steel,
stainless steel and/or aluminum sheet
and/or plate (1/16-inch to 3/8-inch
thickness)

Prepare the carbon steel, stainless steel
and/or duminum for welding
Start, stop and restart stringer beads oo
carbon steel, stainless steel and aluminum
steel sheet/plate in the flat, hovizonral,
vertical up and down, and overhead
positions

Celd a pad with o multiple-puass weld on
carbon steel, stainless steel and aluminum
sheet/plate in the flat, horizontal, vertical
up and down and overhead positions
Weld a lap joint with a single-pass, filler
weld on carbon steel, stainless steel and
duminum sheet/plate in tlat, horizontal,
vertical up and down and overhead
positions
Weld afap joint with o multiple-pass, filler
weld on carbon steel, stainless steel and
aluminum plate in the flat, horizontal,
vertical up and down and overhead
positions

Interrupt root pass at mid point and restat
are
Weld a T-joint with a single-pass, fillet weld
on carbon steel, stainless steel and
aluminum sheet/plate in the flut, horizontal,
vertical up and down and overhead
positions
Weld a T-joint with o multiple-pass, fillet
weld on carbon steel, stainless steel and
aluminum plare in the flat, horizontal,
vertical up and down and overhead
positions
Weld a butt joint with w single-pass, square
groove weld on carbon steel, stainless steel
and aluminum sheet/plate in the flat,
horizontal, vertical up and down and
overhead positions
Weld w butt joint with « pactial joint
penctration. single-pass, and double V-
groove weld on carbon steel, stainless steel
and wluminum plate in the flar, horizonrtal,
vertical up and down und overhead
positions
Weld « butt joint with a multiple-pass, V-
groove weld on carbon steel, stainless steel
and aluminum plate in the flat, horizontal,
vertical up and down and overhead
positions
Weld o butt joint with complete joint
penetration. multiple-pass, and double V-
groove weld on carbon steel, stainless stecl
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and aluminum plate in the tlar, horizontal,
vertical up and down and overhead
positions

Weld 2- 10 8-inch diameter.schedule 40 to
80 carbon steel. stainless steel and
aluminum pipe, single: multiple pass V-
aroove weld in the 2G. 56 and 6G
positions

Lay out, weld. cut and prepare coupons for
evuluation

Test prepared coupons

W 6.0 — Produce welds using a Fluxed Cored Arc Welding
(FCAW) process to AWS QC10 standards

6.1

0.2

6.3
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6.6

6.7

6.9
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6.12

Demonstrate correct safety procedures for
FCAW

Demonstrate ability to correctly set up
FCAW power sources, related welding
cquipment and do basic process and
cquipment troubleshooting

Correctly identity base meral prior to
welding

Set up and shut down cequipment for
welding of carbon steel and/or stainiess
steel

Select correct type of filler metal, size of
clecrrode. type of shiclding gas (if neceded),
wire feed speed and voltage based upon
carbon steel and/or stainless steel sheet
and;or plate (1/16-inch to 3/8-inch
thickness)

Prepare carbon steel and/or stainless steel
for welding

Start and stop and resturt stringer beads on
carbon steel and stainless steel sheet/plate
in the flat, horizontal, vertical up and
overhead positions

Weld a pad with @ multiple-pass weld on
carbon steel and stuinless steel sheet/plate
in the flat. horizontal, vertical up and
overhead positions

Weld a lap joint with u single-pass, fillet
weld on carbon steel and stainless steel
sheet/plate in flat. horizontal, vertical up
and overhead positions

Weld a fap joint with a multiple-pass, filiet
weld on carbon steel and stainless steel
plate in the Hat, horizontal, vertical up and
overhead positions. Stop and resiart in the
middle of the joint

Weld a T-joint with o single-pass, fitlet weld
on carbon steel and stainless steel
sheer/plate in the flat, horizontad, vertical
up and overhead positions

Weld a T-joint with a mulriple-pass, filler
weld on carbon steel and stainfess steel
plare in the flat horizontal, vertical up and
overhead positions
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Weld a butt joint with a single-pass. square

groove weld on carbon steel and stainless

steel sheet/plate in the flat, horizontal,
vertical up and overhead positions

Weld o butt joint with w partial joint
penctration, single pass, double V-groove
weld on carbon steel and stainless stecl
plate in the flat, horizontal, vertical up and
overhead positions

Weld a butt joint with a multiple-pass, V-
groove weld on carbon steel and stainless
steel plate in the flar, horizontal, vertical up
and overhead positions

Weld a butt joint with complete joint
pencetration, multiple-pass, double V-groove
weld on carbon steel and stainless steel
plate in the flat, horizontal, vertical up and
overhead positions

Weld 2- 1o 8-inch diameter, schedules 40 to
80 carbon steel and stainless steel pipe,
single/multiple pass V-groove weld in the
2G. 3G and 6G positions

Lay out. cut and prepare coupons for
evaluation

Test prepared coupons

W 7.0 — Produce welds using a Gas Tungsten Arc Welding
(GTAW) process to AWS QC10 standards
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Demonstrate safety procedures for GTAW
Demonstrate ability to correctly set up
GTAW power sources, related welding
cquipment and do basic process and
equipment troubleshooting

Correctly identify base metal prior to
welding

Set up and shut down cquipment for
regular and pulsed welding of aluminum.
stainless steel and/or carbon steel

Select the correct size und type of tungsten
and/or filler metal based on aluminum,
stainless steel or carbon steel sheet and/or
plate (1/10-inch to 1/4-inch thickness)
Prepare aluminum, stainless steel and/or
carbon steel for welding

Start. stop and restwt stringer beads on
auminum. stainless steel and carbon srecl
sheet/plate in the flar, horizontal, vertical
up and down and overhead positions
Weld a pad with multiple-pass weld on
aluminum, stainless steel and carbon steel
sheer/plate in the Hat, horizontal, vertical
up and down and overhead positions
Weld « lap joint with a single-pass, filiet
weld on aluminum, steel, stainless steel and
carbon steel sheet/plare in flar, horizontal,
vertical up and down and overhead
positions.
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Weld a lap joint with a multiple-pass, fillet
weld on aluminum, stainless steel and
carbon steel plate in the flat, horizontal
vertical up and down and overhead
positions

Weld a T-joint with a single-pass filler weld
on aluminum, stainless steel and carbon
steel sheets plae in the flat, horizontal,
vertical up and down and overhead
posttions

Weld a T-joint with o multiple-pass, fillet
weld on aluminum, stainless steel and
carbon steel plate in the tlat, horizonta
vertical up and down and overhead
positions

Weld a butt joint with a single-pass, square
groove weld on aluminum, stainless steel
and carbon steel sheet/plate in the Har,
horizontal, vertical up and down and
overhead positions

Weld a butt joint with a partial joint
penetration, single-pass, double V-groove
weld on aluminum. stainless steel and
carbon steel plate in the flar. horizontal
vertical up and down and overhead
positions

Weld a butt joint with a multiple-pass, V-
groove weld on aluminum, stainless steel
and carbon steel plare in the flat, horizontal,
vertical up and down and overheud
positions

Weld a butt joint with complete joint
penctration, multiple-puss, and double V-
groove weld on aluminum, stainless steel
and carbon steel plate in the flat, horizontal,
vertical up and down and overhead
positions

Weld 2- 1o 8-inches diameter. schedules 40
to 80 aluminum. stainless steel, carbon steel
pipe. single/multiple pass V-groove weld in
the 2G.05G and 6G positions

Lay out, weld, cut and prepare coupons for
cviluation

Test prepared coupons

W 8.0 — Produce cut materials using an Oxygen Fuel
Cutting (OFC) process to AWS QC10 standards

S.1
8.2

8.3
5.4

8.0

Demonstrare safety procedures tor OIC
Demonstrate ability to carvectly set up the
OAC equipment for cutting and do basic
process troubleshooting

Correctly identity base metal prior to cutting
Set up and shut down equipment for
cutting carbon steel plate

Select correct tip size and gas pressure (or
serving carbon steel plate (1/4-inch o 1/2-
inch thickness)

Prepare carbon steel for cutting

8.7

8.8

8.9

s.10

811

S.12

813

8.15

3.16

Cutting operations will be specified in
drawings and procedure sheets provided to
the contestants

Properly light. adjust the Hame, and shut
down the oxygen fuel equipment

Use a straight edge and soap stone laying
out the prescribed pattern

Make u square cut on carbon steel in Har,
horizontal. vertical and overhead positions
Make a bevel cut Gi3-degree angle) on
carbon steel plate in the flat, horizontal,
vertical and overhead positions

Picrce « hole on carbon steel in rhe Har,
horizontal, vertical and overheuad position
Make a pipe and tubing cut on carbon steel
pipe in flat horizontal, vertical and
overhead positions

Make 1 gouge and groove cut on cirbon
steel in fla, horizontal, vertical and
overhead positions,

Lay out, weld, cut and prepare coupons for
evuluation

Test prepared coupon

W 9.0 — Produce cut materials using a Plasma Arc Cutting
(PAC) process to AWS QC10 standards

9.1
9.2

0.3
9.4

9.5

9.0

0.7

0.8

9.9

9.10

9.11

9.12

Demonstrate safety procedures for PAC
Demonstrate ability to correctly set up the
PAC power sources, related cutting
cquipment and do basic process and
cquipment troubleshooting

Correctly identify base metal prior to cutting
Set up and shut down equipment for
cutting carbon steel, stuinless steel and/or
aluminum

Select correct cutting head und gas pressure
for severing carbon steel, stainless steel or
aluminum plate and/or sheet (1/16-inch to
1/4-inch thickness)

Prepare carbon steel, stainless steel and/or
aluminum for cutting

Cutting operations will be specitied in
drawings and procedure sheets provided to
the contestants

Properly ac
cquipment
Use a straight edge and soap stone laying
out the prescribed pattern

Muke @ square cut on carbon steel, stainless
steel and aluminum sheet/plate in flat,
horizontal. vertical and overhead positions
Make a bevel cur (43-degree angle) on
carbon steel, stainless steel and aluminum
sheet/plne in the flut, horizonrtal, vertical
and overhead positions

Pierce a hole on carbon steel, stuinless stecel
and aluminum sheet/plare in the fHar,
horizontal, vertical and overhead position

just and use the plasma arc
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913 Make a pipe and tubing cur on carbon
steel. stainless steel and aluminum pipe in
the horizontal position

9.1+ Make a gouge and groove cut on carbon
steel, stainless steel and Wuminum
sheet/plate in the flar position

9.15  Lay out. cut and prepare coupons for
evaluation

9.16  Test prepared coupon

W 10.0 — Demonstrate knowledge of visual inspection with

a test score of at least 75 percent

10.1  Examine and measure undercut

10.2 Examine und meuasure porosity

10.3  Measure fillet size

104 Examine and measure weld reinforcement

105 Determine acceptability of welded samples
in accordance with provided acceptance
criteria

Committee Identified Academic Skills

The weehnical commirtee has identified that the
following academic skills are embedded in this
contest.

Math Skills

*  Use fractons 1o solve practical problems
*  Measure angles

*  Construct three-dimensional models

Science Skills
*  Describe and recognize solids, liquids and

Zises

e LUise knowledge of principles of clectricity and
magnetism

Language Arts Skills

*  Provide information in oral presentations

Connections to National Standards

State-level academic curriculum specialists
identified the following connections to national
academic standards.

Math Standards

e Geometry

. Measurement

*  Problem Solving
e Communication
e Connections

*  Representation

Source: NG Principles and Standards for School Mathematics. To
view high school standards, visit:
standards.nctim.org/document/chapter?/index.htm.

Select “Standards™ from menu.
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Science Standards

e Understands the structure and properties of
mareer

¢ Understands the sources and properties of
energy

e Understands forces und motion

*  Understands the nature of scientific inquiry

Source: McREL compendium of national science standards. To view
and search the compendinm, visit:
www. merelorg/standards-benchmarks/.

Language Arts Standards

*  Students apply a wide range of strategies 1o
comprehend. interpret. evaluate and
appreciate texts, They draw on their prior
experience, their interactions with other
veaders and writers, their knowledge of word
meaning and of other texts, their word
identification strategies. and their
understanding of textual features (e.g.. sound-
letter correspondence, sentence structure,
context, graphics)

Source: IRVNCTYE Standards for the English Language Arts. To view
the standards, visit: www_readwritethink.org/standards/index html.

CONTEST SCORECARD
Items Evaluated Possible Points
FCAW (Ilux Cored Are Welding) oo 170
GMAW-P (Gus Mertal Ave Welding — Pulsed)... 170
GTAW (Gus Tungsten Are Welding) o 110
OFC (Oxy Fuel Cutting) oo 160
SMAW (Shiclded Meral Are Welding). 130
INTCIVICIW L 00
Visual Inspection Workstiation ... 0
Weldh Wrtten Test 90
Sub Total 1,000
Safety Violation FCAW -30
Safety Violation GMAW-P -30
Safety Violation GTAW -30
Safety Violation OFC -30
Safety Violation SMAW -30
Clothing Penalty -40
Résumé Penalty -50

TOTAL

OPI

Linda MeCulloeh, Supstintandan)




